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w m m 

[oooi] *&mt£. mmtemMT±hT^/\sCoAM7mmz.m'rz> 0 *mmn. ^ 

[0002] ft^tts-tKt^^^v^y/K #ic(R)-3-tKo^>^^=.w;^tt, 

[0003] fete, (R)-3-tKo^5/^O^^MJ/KO»i5g^ifetUTtt, ?-fe5#3-T-tN¥V 
-^^^>'^by/^> / j.^- K^^^'^^v / T«y/' ?w -if (Pseudomonas cepacia lip 
ase) &m V ^T^^PTK^UT , (R) A-fc (S) -3-Tir 

[0004] MK. ±l5##fF^C^l(-f*. SSIE<D^iD*^KJ^^*5V>T, 

-r;Wl, 4, 8, ll-xh^^T^n^h^^^^^P-rs^^it), 3fc^fc6S9 
9%e. e. ^±<D(R)-3-tKn^r^^^hy/V/&SlR^49%-C#btV5^IB^$ 
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Vs^b (S) -3-Tir h^^^f^—hysWftffc&isy U?)Vtiy Wxx-^WJy 4— 

[ooo5] ±^<D£?ti:yt$LT. &&w#bm-*h^fi'~hyfr&mmx^&m7vLxyt 
ti?r#i) 0 zajfrnxte. #mzffiW£jj&:xmft¥%m(94. 8% e . e . )<zxr 

[0006] #^(R)-3-tKn^rv/^^^ 

x/^, m* <DmM&^&mm<DMmmw^&&*ffl&kLx&mzmmxhZo 

(R) -3-tKndr^^^^m^/K7)^5t^&^)— TiTh^^^r/l^^ 

&temxttM7uvxm&irz>jjm&&z>o m%.&. ^mmzm^ttm&ft 

WXm2&&m) . yjrbVXJ*-*^^^ (Geotrichum candidum) ^T*^ 

;V*?;V* • =.^f— ( Aspergillus nieer) 4$<Dft&fot:m^1tj?& (##fF;$Cifc3£: 
&ffl) facWU&^^'T^J* ( Geotrichum candidum) E&SfrP^y-fcP— /V 

^mm^^xnt^x^m^^^^mtm-hm^nx^tco 
[0007] */c, *fflH4i-7x=;v^- /v-m^ft^ (Dum&^Bmmnm&ffiM 
^f&tpmftkvx&mz-mmx&Zo 

^^m-y^^^y-^mm^mmm^m^iz.x<>xm : mir^mt^ 

gataea) JR^tCJS-rsm^llJXtt-tO^ai&Srf^ffl**^ 3te#*£fii2-'M3-l-( 
tr =t*)*s<J7*rV ft A • X^°— >— X (Corvnebacterium sp. )ST-10S5f5<7)^ 
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[0008] — NADH^U fiNADPH^M^^tb-CT-fehT-fe^/VCoA%jl5ni-5^* ( 

[0009] #^iKl:WO03/031636 
#fF:£ifc2:WO92/01804 
^ffXm-Mm^l 1-21 5995 
4#fF:£ifc4 : WO03/009 1 1 

##fF^CSfel Journal of Organic Chemistry, 62, 9165(1997) 
##f ! P:$Cifc2: Enzyme and Microbial Technology, 31, 656(2002) 
##fP:£:$fc3 Journal of the Chemical Society, Chemical Communicati 
on, 7, 461(1984) 

##fF:$Ciifc4: Tetrahedron Lett. , 29, 2453(1988) 
##fF;£iifc5:Eur. J. Biochem. , 269, 2394(2002) 
^#fF^Cfi)t6:FEMS Microbiol. Lett. , 52, 259-264(1988) 
ftftftXW:]. Microbiol. Biotechnol. , 6, 425-431(1996) 

[0010] *&W<D @ ftte, ft^teT/V^-zK £9;btt (R) -3-tKo^^v^^hy/w 
<^^^^feT#ffl^,ffmTirhT^^/VCoA3§7c^^liWi-^)Ci:T^^o 

hy/K (R) -3-tKD=¥->^V^^7 i /WS.^5fc^ttl-7^/W3i^/— /M$& 
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coon] *&wmb}*.®.mmfi<Di&%:.mftizhT±bT±^si'CoAM7vmmtiK 

£fc. 3-^h^*^~hy/V£^3l5nU ft^ME99%e. e. lU±tf>(R)-3-fcK 

[0012] *mWn, NADPHt>b<{*NADH^^i:bT, 3-^b-^*^-hy 

/M^fflbT. 3fe^iM99%e. e. &±<D(R)-3-tVv*i/^?>~hV^*£!& 

^/vCoA3g7C#*Sri«^S't-5miJ<teifefr^ii-r5 0 
[0013] Sfc, «§0Jte. l»BWe*fl*JBV\fc, 3t^ttft99%e. e. ^_h(7)(R)-3-fcKci 

#3§W3\ T*hT*^/l^oAJt7GB*3fc«rfflV^ (R)-3-tKn^v-^>^^ 

[0014] &>t, mm\z&&m&fom'rz>o 

100mMy^g^W^(pH6. 5) (CI, T-fehT-fe^/VCoA 0. 25mM % NADPH^jb 
<iiNADH 0. 25mM. Rxm£&$>ttBLJ&m&. 30X:XRft^. NADPHtj 

[0015] ^BJT^ffi-rS3-^h-<^^by^«. tftJ&tf, W094/21617{Cfe^ 

<DjyW;X'&j&^mx*&z> 0 3r-trb**zs*f=hVA'£LX* woo3/03i636tc 
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[0016] Mbi] 

M + (9) 

[0017] (5£t\ MttT/^y^js^i-)^$ns3-^h^^^hy/wr/^y^M^, 

[0018] *1\ l&m<D— o^*Sl^T*hT^/^CoAal5nB>*^oV^#Jfe-t-S. 

[0019] Mk2] 

[0020] X~m£tlZ>3-trb'<^#>~b})MZftmL'X, T!B5£(2) : 

[0021] Mfc3] 




[0022] X»m$tlZ>yt¥mm99%e. e. &±<D(jO-3-K\ f ***S^*>~bV*&&tfrt~Z 
{C*3V^^)26000„ 

[0023] jtfE3te^*fi£* y/w«ia^«f mis^JtRVSDssKyr^y/V'r^Km^ib^ 
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[0024] ±|ET-fehTi?^VCoA5M7C^^«, OT<Z> (3) - (5) tf)3Hb#i$t£JC&# 

(3) ^1^:27-33^ 

(4) S!pH:5. 5—6. 5, 

[0025] £fc, 2fc|S^(DT-fehT-fe^CoA3Sl7C#3R^U-CH:. mtf. (a) g3?U^cOlB?«J# 

LfcT^/^IB^^T, lXttSg^T^gltfSf'ttnK ^c^XtteifebfcT^K 
E^Jfl^fttK 3->5r^^>=hy^^fflbT. 3fe^*fi&99%e. e. ^±<D(R)- 

[0026] iB^J^oIa^J#^l^bfcT5/^@B^J^-^v^Tlx^ ; IS#:^T5y^^^^, ^ 

^X^gi^bfcT5/^IB^J*^^^y^^K«> Current Protocols in Mo 
lecular Biology (John Wiley and Sons, Inc. , 1989^)^£fBft<£><££ntf> 

xmiz.mKxmmirz>z.k&-*smx*3b*), 3-trh^*^=-bVMz.fcmvx, 

^99%e. e. £X±<D <jO~3-}lV^^^^^bV/^^0,^^^^m 

fMLT, 3t^*fi&99%e. e. £il±©(R)-3-fcKn^^^^by7WSr^fifc-f-5 
[0027] r^-C\ tS-frb^^fi-y-hVMZitmLX, 3t^#fi&99%e. e. i^±(D(R)-3-fcK 

fe^>C*3-^h^^^hy/V5mg, NADPH50mg.K.U ; lMy>'^^K?£ (pH6 

. 5) so n mmf%m ^mmmmmm 450 » izmitx. 
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[0028] i^n'^j-^f^u^h^yy^-^^Wl 

#7-k:Chiradex G-TA(20mXO. 25mm) (ASTEOfehjSi) ^ t£tti : FID 

#7^?ILS:120 < C 

SAfflS: 20OC 

tfcWM^OOC 

^-VU T~ if* :^VVJ* ( lOOkPa) 

JV/yyMt: 100/1 

^m^ra:(R)-3-l:Kndr^^^hy/V 4. 37£\ (S) 
=hy/v 5. 17#<> 

[0029] *|S^«>T-febr-fe^/Kk>A3S5c»3(f tt, 3-^h-0-^^hy/^(R)-3-tKndr 

*s-e#5 0 ^0J(DTirbTir^CoAjM7n^^O^^^-fe^L-C^, 0!l*.fcf, WO 
03/031636^|E«0^^^^(fe>^o 

[0030] fll?tfcf, B$®a>kte^T<a£5l-^1-*u*«^\ ^/w=«-^40g, g£#^*3 g , 
y>-^7k^— r^=^A6. 5 g , y^-Tk^y^ig^ W3Bk*r?* 9 S$J*7-&ft\ 

mo. 8g, flfclftlE#&7ztcjFn«&60mg* fi£^$c7*;fa^90mg, fift®$f 57kfP^5mg, 
a^^^4*^10mg.^b^hy^^l00mg(V^tl,t>lLSyt<9)(Dm^^ 
^5?K^iti(pH7)5mlSr, WWfcA*vC«rtfi«, &!0ttfc#-&«T8&ttU 30 

iom*%Sr^^y^Bfcfg«^i—5mif!:iR»U, fc^^C^s-Jr^^v-hy/^ 

£2. 5-25mgVWc^f e ^P^-C, 2-3 0^30^X^9^0 -£>KJ££>I^ 
„ mm&fc&L,XfrbmML>Xh&\\ NAD^tf/XftNADP^ 

-hy/w&^W^y— ^f^o^h^97-f— «"t?^«rt"ti/Hrj:v\ 
[0031] ^PJ^T-fehT-fe^/l'CoAMTC^m^ft^^bTf*, T^n-^v (A 

chromobacter) gftffifrigif S^S-g^ ^UftT^P^^^-^n^ 
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i/Jpl/T, . y-fTXf— • T^iKi)7^ty^ (Achromobacter xvlosoxidans subsp. 
denitrificans ) , J;*)#*IX KT?tt'*?fi— ' **SVV**S?^ • • ? 

=.M7^^?y^ (Achromobacter xvlosoxidans subsp. denitrificans ) IFO 15 
125t*T*fcS„ 

[0032] UTK. 3-^h^^^hy/V^^ : 3l5cLT(R)-3-tKci^rv'^>'^^hy^ 

[oo33] ffli*£m&mwtemi&x*mmv. mmmt^n^^&'MMvft^ mfczm^m 
ffim*immirz> 0 mmm<o^t^^ 

[0034] titc. %mmm i %m^^mm<DffiM^fe> m%.\*. mwtT^-v&tm. mm. 

^J##2^$ttSlfiSia?Ud i b'a:5DNAS:^tf5r.i:dS-e#5 0 
[0036] £JTFK, K^-5DNASrSt#i-5^fe<O^ISrlB«H-*dS, ^ 

ftj£-f<5o ^UT, #b*bfc|fl5#T^^il^J£t>£KUT, PCR (Polymerase Cha 
in Reaction) y*y^— iDNA(D^Hi:/i5^4tlctD, 
<^DNA^g|fe^Jx.^Herefordm(Cell, 18, 1261(1979)) &m&M<D 
Ifc&ffcDNASrf^-rSo -^^DNASr^^LT, ^G^PCR^-f^— £ 
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m v ^TPCRSrtTV \ ^^k*=»— k-tsdnao— ffl&Jtm (=itib^j) u 

,£9ifc^U#5o 0!)x.k£. ABI 373A DNA Sequencer (Applied Biosystems 

NAWfjtSrT4y^f— g B«fc<*tttrSrfcK:,fc*K jgPCR (Inverse PCR) (N 
ucleic Acids Res. 16, 8186 (1988) ) ffl<£>£|MDNA£M$H-5o HkK. =»TE 
#l«rfc£fc. ='T@B^JO^IiJl-(R]d^DNA'^^(D^^^^§^^— £r^fi£U 
i^PCR^J;?)3ria^J^M^^ii'le-r ; 5o ^5U"C#feH^DNA©ifiSE^ISr 
WfcjWJlf S 6<J(DT-fehT-fe^/VCoAjl7C^^W^— KiS^ODN 

AE?iJ&0te2M-Ut5„ 
[0038] ©7t hT-fe^/^CoAoSTC^^ - Ki~5DN A&1&£#£4& 1*3 £3* AL 

% 3^*K-<^^— ^* s iprf fetus. £fc, fl&oW^ttc^^RIWJtlS^^ift 

^<D«t9^^-f*. f^»]Rrtg^jg^$nfc^^-^-(lacUV5^n^e-^- % t 
rp:A^E— x trc^n^E— , tac7°n^-— . lpp^n^— „ tufB^n^e 
— % recAT'M—*— , pL/D^-^-)^^^^^^, *3BW<£>DNA 

MZ-&, pUCNT(WO94/03613) ^iWiit-fflV ^<b*b#5o 

[0039] *wmwx*m^z>mmrfamm*}te. mmm-?**-?—, &n<Dmm-rz> 

(B^KSK^^tfai^NV^—. % CCAATtfy**. TATA^V^. SPIgB&^OS: 
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[oo4o] ^mmtDDNAzmirz^??— &mAirz>m^toimtL,xi-±, mm, 

[0041] ^mM<DT±hr^/^coAm^mmh\^<^mm7vmm(D±mm^ir^mM 

?z>i)K mitztitcmwrnm (nadp + x «nad + ) zm^m (nadphx^nad 

. ^mmmn^m^mMommm^^xRjt^n^t^x'o, mmt£ 
Mmm<D&mm*±mKnm-rz^ttfxzz> 0 
[0042] ffiwtmntkmjj&^'rz&mtvxte. tKny^-— e\ ^m^mmm. r/^- 

^(D£?tj:fc}&tt, mmmn±^^m^ft^^icmijai-^tiz.x^xhnt> 

DNA<DM#^ct^^K^^^c^S^^^^i:Ufc^fi,ffi^mW^ 
[0043] ^(DX.ottf&Wm&m'Z. *&W<DT-thT±^^CoAm7cmm$:=i— K-T^DNA 
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[0044] #*5, JttO&iZ, *»W©3B**.-<^^— tt* ±fer-fehTir^/VCoAjl5c^^ 
Srn— Ki-SDNA, Xfc^ gB^J^OiB^J#-^2-e^$^^iH^J*^^5DNA?r 

v^Ufr-M Bacillus raegaterium) fi^<7>^<D-e£>5~£/$W*U/\ 
[0045] ##W<07&SM£lfe{m. ±|Emm^^^5 r -^fflV^T^^^J!S^M^bT# 

±|BT-fehT-fef u /vCoA3S7n»3RS:=»— K-T5DNA, X«> BE^OlE?"J# 
#2^$tb5ll[SE?Ud^*5DNA«r&#-t'5^l«)«aife*.^^— s XT** ^ 

«t«90*bV^®^#:i:bT«:, ^l<Dm^^^-^MfBpNTAX-t?fc«9^ tfffB 

^^^^^^/^ix^-^xy^A (Bacillus megaterium) & jES^D 

t?*>s^*tteijifr ; m&ffi&z-'*?*— AmmpNTAxvw. %2<ow^^<^ 

[0046] #3§ejO^JC$te&#£LT, JtrffcftfclfcJ:. 

jjflte^fiiME. coli HB101 (pNTAX) (gft#-5§-FERM BP-10126, 

tft^.^cMWIBE. coli HB101 (pNTAX, pSTVG) (^ffrg^FERM P-19567 
, *ffi 0 ¥J£15^10J3 23 0 ) 

m*mtfbti* zrtveti. a*s^«cifto<«mmiT s i#*i***6iafc3» 

[0047] l^iK. 3-^b^^^h])/^T±hr±^CoAM5vmmX^mycVX^ (R)- 
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[oo48] ttmz.m^zT-thT-t^'/i'CoAMTz&mfe, %<D&m*r3t>-r i tiimirz>^b& 

[0049] #|x.tf, T^r-'W — ^^t 9 — (Acinetobacter sp. )RA3849ft3fe<DT-fcr-T 
ir^vVCoAaSTtg^ (J. Bacteriol. , 177, 4501-4507(1995)) , 9^^h=-T- 
Ynyy (Ralstonia eutropha) ft^TirhTir^VV-CoAjlTcSlffi (FEMS 
Microbiol. Lett. , 52, 259-264(1988)), (Alcalieenes 
latus) & ^OT-fehT-fe^/VCoAjljc^^ (J. Microbiol. Biotechnol. , 6, 42 
5 — 433 (1996)) •r > /xH°'J J 7.A'-y^>T^>^ (AzosDirillum brasilense) 3fe<£> 
TirhT-fe^/VCoA)l5c^ Q. Gen. Microbiol. , 136, 1191-1196(1990), 
Mol. Gen. Genet. , 231, 375-384(1992)), T*/W*99 — 
Azotobacter beiierinckii) ^^(DT^VT^^/VCoAMjtMM (Biochem. J. , 
134, 225-238(1973)), /^/V^-^xU^ (Bacillus in^gaterjum) & M<D 
Ti?hTi?^VVCoAiS5nS£?!i (Can. J. Microbiol. , 41(Suppl. 1), 77-79(199 
5) ) ^p-yf^-tf /— fri* (Chromatium vjnp^umjDtfcEfcl ^OTirhTi^/V' 
CoA5l7n^(Eur. J. Biochem. , 209, 135-150(1992)) , ^h^dK^t° 
9 • ^t^^ 3 ^- (Rntnthiorhodosnira shaposhnjkoyii) * *?>T-fe hT-fe 
^/l^CoA3l7C^^(Appl. Microbiol. Biotechnol. , 40, 292-300(1993)), 
/Ph°-r-^ ■ /V^r>^ ( Luoinus luteus) a jfecPT-fcr-T'te^Vl-'CoAjgTcg^ (Plant 
Soil, 56, ^7Q- c tQ^(iQ«^^ ^n/^^D^A-x^Xt>- ^:n>-^ (Methvlob 
acterium extorouens) &&(PTi?hTi?^/VCoA]g7Gg|if (FEMS Microbiol 
. Lett. , 156, 275-279(1 997)) ^o^^UfrA-g^>T^i>>(Methvloba 
cterium rhodesianum) MB126&3feroTi?hTir^/VCoA3l5cgg^ (Arch. Mi 
crobiol. , 161, 277-280(1 994)) ■ ^ { 73^^' i ? f =m7^*y^(Paracoccus 

denitrificans) ^^(DT^YT •^^^CoAMtxMM (FEMS Microbiol. Rev. 
, 103, 257-264(1992), FEMS Microbiol. Lett. , 133, 85-90(1995)), 
U y \f A • /Vh'n (Rhizobium luoini ) ^^(DT^iYT^.'f- /VCoAMjtWM (Fizio 
1. Rast. (Moscow), 27, 544-550(1980) ), y>^7A-^yn^(Rhizobium 
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meliloti) 41 ^.(DT-^VT^^'^CoAMjiMM (Microbiology, 141, 2553-25 
59 (1 . pK3y^'^-/<- (Rhodococcus ruber) NCIMB401 26 E&5fc 

OT-febT-fe^/^CoAal5c^^(FEMS Microbiol. Rev. , 103, 93-101(199 
9/) 1 j/^jjy^^ • (Svnechococcus sp. ) £ ^(DT-fer-T-fe^/VCoA 

3t5r$$lSf (#§!§¥08-187085^M$) , ^hn^**^'^*/^^-^^ 
— X» ^^-/V^ji^ ( SvntroDhomonas wolfei subsp. wolfei) S^CDTirb 
T-fe^/VCoA3B7C»3(l (Arch. Microbiol. , 159, 16-20(1993)), f-*"*-?^ 
7i^- ( Thiocapsa pfennieii) a 3lEroT^bT^^A<ScA&5eiNK (Appl. M 
icrobiol. Biotechnol. , 40, 292-300(1993)), X—^n^T • JVfJ (Zoogloe 
a ramisS£a)l-16-M^^<^T-fehT-fe^-/VCoAal7n^^(Arch. Microbiol. , 
114, 211-217(1977). J. Biol. Chem. 262, 97-102(1987))^, gE£fl<DT1r 
bTir^/VCoA^Tngfflf^WbttSo 
[0050] *fc, ^{Cp5^Urb^PJ(^ff^T-fe:hT-lr^-/WCoAjl7C^-T?*)oT 1 bJ;<, 0»Jx. 

[0051] HI-, **jfelCffiV^T-febT-fe^/K^Aai7C#*4:bT, filT©(c)-(e)©V^f 

(c) e^<z>e?!I#-j§-3 \z.^ttT$;mmmfrbtez>tfV'<zf?-h\ 

(d) SE^i^^IE^J#^3^bfcT5/^@B^J^*5V ^TlX{* : ii#:^T$y^#AP 
#^95%e. e. £1±:<D (&-3^\fv**i'^f>~byA'&4y^&^&lrr 

s^y-^/^K, 

^^^b^^#T^^^y^^i"SDNA^3— K^^y^^KT*fe9,^^0 
, 3-^h^*>=hy^£^3t5r;U ft#3«95%e. e. ^±0(R)-3-fcKa^ 

[0052] ##y^:/^K<0fc#£UCWu ^/I^h^T (Ralstonia ) PtCJSj-^^^^b 
<, %H£#r^I < t^^xK^7-J--KP77 ( Ralstonia eutoropha) "Cfc^> 0 
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[0053] mmm(Dmn^4Kmi,tz.mmmmt^m^mmmm^h^mAt^hv^ 

feSV^^— ^S3fc(ODNA£@^bfc^Vl^— ^fflVNT. 0. 7—1. OMCONa 

cmtET, mX,x^zfW^—^B^^tzM. o. i-2{^tgossc?M( 

[0054] ^^/y^^if—v^a:^^ Molecular Cloning, A laboratory manual, secon 
d edition (Cold Spring Harbar Laboratory Press, 1989^)^(d|B^^tt 

[0055] ^N-r^y^xprtg^DNA^bT^^w^tt, m&mvmpm^z.^tci&mm 

mt, IB^lJl^l-'t4^60%W±. ^F*b<«80%^±, £«9#mXte90%.£AJi, Hf- 
#l§;b<te95%^±<^DNA£W5^^T;|\ 3-K$^^y^^K^, 3->5rh 
^^^-hy/U^^MTnb. Jt¥m&95%e. e. £JUi<Z> (R) 

[0056] rmm<Dm—&(%)ibfe.tt&£ft%2^<DBNA%mMfcmm£&,mm 

mM(MZ.tts A, T, C. G. b\ X«i)^^<DBa^J-e-@cbfc<&e<D#:«rlti55^ 

[0057] Ji|E(7)T^hTir^CoA3l5c^^^3-^h^^V^by/W^f^ffl$^^i:(c:a;«9 
, 5fe#^95%e. e. ^_bO (^-S-tKd^^-O-^^hy/^^-^^T't^o # 
t-, S^f5zEbfcff^T-fe^T-fe^^CoAJl7C^^5rfflV^/c^^vl^i. 7fe^S99%e 

[0058] &*5, ifEt^T-IrhT-fe-^VCoAjlTC^^^T^/^gE^Jt^^^^^-Ki- 
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[0059] r^-c% ±3&(Dm&%-^??—siM^ nmmmm&-zir4x^tiz>i&mmm*b 

[0060] Ht-> ±^^^^m^W^t-. WT^ffe^ftfflv^rtmSo 

m^X.^®0E. coli HB101 (pNTRE) (§:t6#-^FERM P-19566, Wft 0 
^15^10^ 23 0), 

m^X.^^0E. coli HB101 (pNTRE, pSTVG) (§:ffc#-*§-FERM BP-1012 

5, mutte 0 ¥^15^10^ 23 0 (Dm^^^^h^m^m^mm^mz. 

[0061] TirhTir^/VCoAiS7C^m«r^m$-^fc^®fem^^fflV>T, 3-^h^^>-^ 
[0062] ^TS^i-, ^ii&Mg'P^ SSC3-^^^~hy^b<te3-^^^= 
^Ki&te, 5-80^, gf&lX #10-60^ £<9#f £1X^20-40^0^ 
[0063] ^^5£<Z>#^te, SJ^m«fiO. 01-70% (w/vh 0£lXttO. 1-50%, <fc 

90£iXteo. 5-30%(Dtti2^2g^?»£*u55o s/£oj&tp-egSf-e&53- 
&v>u 3-^b^^^-by/^T/v^y^^(^jx-f^3-^h-<^^-hy^ 

[0064] ft**, ^rom^^li^ai-SPSt), ^ii, ££93 
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. mmmm. mm*mm^z^t*wfc&m&Mzm^xft^nz><> ^tc mmm.m 

[0065] *Rj£*fif5l8, MWm&fctVXT*bT±?-/>CoAM7cmmby/^-X 

%^tiz.£^x,ffimm<Dmmm&Mmmbirz.b&-zsmbftz> 0 
[0066] (r) -3-^^^^^-hv/^(Dm^mtm^^ti^ 

[0067] TfE-^(3) 
[0068] Mk4] 

o 

^il^COOR (3) 

[0069] (5£tK RttfiiftStbTV vCi>&<, #H£bTV vXh^^&foTA<*A>m&m'f) X^ 

TIE-^(4) 
[0070] Wfc5] 

OH 

^l^COOR (4) 

[0071] (^Cq^. RteftJsE^C) -C^^ttS (R)-3-tKoW^W/l*a$tti: 
[0072] R(D^T^/l^Si:b-Cf*, ;9ll£LTV^t>&V\^5if$Cl~ 50T/V=*r/1^/W£ 
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[0073] ^J^(-ffiV>aT-fehT-fe^/VCoA3l7C^fi, Ti?h@1^«7Vl'&(R)-3-fcK 

[0074] £fc, TfB5£(5) : 
[0075] Mb6] 




[0076] (5£*, R , R te*MC^\ ^n^VMT-, T/^^-ym. Xte^hnS^U ^rtt 

1 2 

3 

[0077] Mb7] 




[0078] (5£«t\ R , R , R {*tifl5<bl^C) T^ftSft^^-:^-^^/-/^^ 

12 3 
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#t!l, T!B5£(7) : 

[0079] 



O 




[0080] -£^foZ>2—?w-l-{$'—?xin7^=.;V)^#;^'\Z.^ T-fehTir^vVCoA5Ii7n8? 
[0081] MtS9] 



OH 




[0082] -e^$tt« (R)-2-^nd-l-(3'-^ni37zn^P)^y— ^^j^6t)^M^-r^- 
[0083] R , R . R (C*3ttS^M3y^lg^tLTfi. fllRtf. 37y*JIK-^ *£^fJ[fH\ 

12 3 

1 2 

3 

, ^rf-fv^ /nk>s, ^v/vx, x-fT-frmmmi? btiZo 0^<n^mm 

So 

[0084] ^^^fflV>5T-fehT-fe^CoAaM7C^^fi, l-7^7l^*/^^tt:£3fc# 
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zc=^/V) ^?yz/& (R) -2-^nn— 1— (3' -^nn7i^) — 

[0085] Mft¥ffim<D(R)-3-KFxi*i/'<ls?>~hV/l'. (R)-3-tKndr 

^V^MWcBBLTW:, 95%e. e. #3£K<O^^T1rhT-fefvVCoAj@7G 

[0086] £AT, H160!It!:«t«J**WS:H^^b<SttWrs^, *&W\*Z.fhh<Dmnm\z.£0 

[0087] *fc, ^UfeS-tKn^^^^hy/W^flLRUSate^S^oV^-Ctt. TIE^r-Y 

#7-^ : Chiradex G-TA (20m X 0. 25mm) (ASTECtfcftD > l&tB : FID 
^AMS:120 < C 

dr^yT— ^ : ^y (lOOkPa) 

^yy^hJt: 100/1 

^W^P^:(R)-3-tKndriX^>'^^=-hyyV 4. 37#\ (S)-3-tKo^^^>- 
^hy/W 5. 17# 
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[0088] mmmi) z2b*z522. — ±^H2±^>a • — ^MJ7^y^ if 

M!^SfcttSrifc(pH6. 5)0. 05ml&tW^7W(B#fJi)?§?&0. 45ml^P^lT, 

[0089] J^^lOg, ^hVlOg, ^«ai^5g, Jfi4'W-HJpA3g(Vvf' tvblL^fc*9)<£> 
*aj^bfc5^fltf&*&(pH7) 100ml£rSn7y;*=^#aU 120 , C'T?20^raS 

^^K'J^i7^ ( Achromobacter xytogoxidaiqs subsp. d 

enitrif icans) IFO 1 5 1 25ttc3:ftffiftJ fc— 6 jfegjggbT, 30^^40^^^^^ 
*US:„ #tDtvfc^^500ml(COV^, it<k#lti^J:90#^#>x 10mMy>-^ 
MW$KpH7. 0)200mTri!»U ?Mffc£lmM£:#5£9K fl-*W?\<x-9S 
-/^»bfcl0mMyv^»^(pH7. 0) 30mlfc:»»Uto ^bT, 0#£iig 

flf?£(pH7. 0)-efefe}6^bJ6¥#^bfcTOYOPEARL DEAE-650M (j|€y— *± 
$4)*7A(10ml) fcWU «MHSr9MlF**fc*. i£^hy?AMf (0mM^£>500 

MV^m^mW(pU7. O^fcib^b&^^bbfcHiLoad 16/60 Superdex 2 
00 prep grade (T*W*.& /W^^*lJ4);&7Ate:0feL;fco 
pj^oVvT, Hl-lmM(D ft-frViJ-fY^* /V-^tf20mMi;^^®^(p 
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H7. 0)-efe^^C*^W'fbLfc2'5 , ADP Sepharose 4B(T^v'-^iN 77/^ 
v-T ✓va-7 l *tfcSD;fr9-Mi8mi) fcifcU ^Sr®*$^rfc^. ifrffc^y^Aig 

ffi^ib^{ct5{?^-^ift^y^^WD B p^#fc„ SDS^y 

^(Amersham Bioscience) #J&<£>LMW Calibration Kit For SDS-Elect 
rophoresis^^a-zW^oT^Uho *<D&& X ^^5>-?"4^26000T* 

5t^M^99. 2%e. e. OC^-S-tKn^v'^O'^^^hy^^^bfCo J^g, #T 
-fehTir^/l-CoA3l5n^m^RAX^^-^^bfc„ 
[0090] (^1ife#l2^^(7)^W ( DjEl|^ 

NADPH£*£§#iJi£L-C 3-^h^*^~hVMCftm^X, ##$6^99. 2%e. e 
. (D^-S-fcKn^^i/^^y/V^MTcLfc, NADPH(D^)^«9{CNADHS:M 

tc 0 100mMy^^«^(pH6. 5) T-fehT-fc^/VCoA 0. 25mM^b<«4- 
^no7th^^f/H0mM, NADPH 0. 25mM&U ; g£^f £r^tp^:j&?££r30 
t:T*Si^$*,NADPH(D^»^#5^^340nm<^Pi^^SO^>Sr^^i-S-<!r 

Kin mol^>NADPH?rNADP + {c:^l:i-^^fil'l4^rlunitt^^bfcio ^^>^^: 

t£<D^;iVe*t&J7. 6fgF, JK)3. 2^(D^ttSr^L^ 
[0091] (2)f1UBSSia£ 

RAXOf^ffl^ilM&^SfcSt). 10-50 < C^*5ttS4-^DdT-feh^^/W 
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Mjtfe&Zmfel'tCo m&Mfett. 100mMy>-^«^(pH6. 5)^ Sf4-^n 
p7tb^txf;H0mM % M^^NADPHO. 25mMRXfB%%WJa\^, 10—5 

[0092] (3)ffMBKtpH 

Ttmvk&mfeist^ mmmmt. mmm\^ si4-^nn7th^ixf;nomM 

ffiT*?£t££$J5£bfCo *<Dlfc^ SSpHte5. 5—6. 5-?fcofc 0 
[0093] (4) mMM 

#^-CigiJ5£Uto ^a'JS«> 100mMy>-^»^(pH6. 5) ^SC4-^tmT-fe 
hg^ixf/HOmM, M^^NADPHO. 25mM, g#|(f&OTW3!J£r»lU 30<C 
-C3;9feBaS£-t2r, mm40mM(Dmft&&Wl&Zmfett^b\z£<9ft'otc o PfiW 

[0094] [^1] 
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iBr J / tJ 1-1- 






100 


3 — P Hrtfi 


1 0 


98 I 


IM--L-V )\s x U^n ^P 


1 n 


103 




1 0 


o 




1 n 


108 


FHTA 

L_ VJ 1 /A 


1 0 


83 


MgS0 4 


1.0 


100 


MnCI 2 


1.0 


97 


ZnSQ 4 


1.0 


81 


CoCI 2 


1.0 


108 


CuS0 4 


1.0 


0 


AgN0 3 


0.1 


0 


HgCl 2 


0.01 


0 



[0095] ^eoifef, mmmm*p-?w^?v$:MMM, ^.mm, ffim&, m^m^.x'o 

(5)5H^» 

tgMmb\^Xl50mM(Dmb1-hVVJ*^&50mM})y'mj&ffiWi (pH7. 0) SrfflV^ 
, Superdex 200 HR 10/30 (yr^^T^^^^M) K£Z>mWkmm<D 

[0096] (mmm3)RAxmfc^-<D*u--^y 

±!ST5:/^ia^j*^^^^DNAiB^J^#^:L, zf?^— 1 (s'-carggnt 

AYACNTTYTAYG-3 ' : gfi?IJ#-5§-5) .K.T^M^-2 (5 » — GC DATYTC YTC 
NGGNGTYCC— 3 ' : gE^J#-^6) Srfc-jfcUt, ^M^~ 2«(:7^M'^— l£.t*7 p 
9-^— 2)£-100pmoK T9tt*99 — ^ny^v^^-l^^t? — 7*~hV 
yj%>X IF015125tt^fe^DNA866ng x dNTP (r^^^W^KHy 
Vift) =§-10nmoU ExTaq (SJgittfcSD 2. 5U£^t? ExTaqffl^MclOO /z 
MU *HEtf:(96 , C* 1^). T^-y^(50 , C, l#h tt*RJ£(72'C, 1#)£30 
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o 

[0097] #s/£f-fflv^cT^n^-^^ — ^v^y^^^-i^^fc 0 — t^hj^;*/^;* 

IF015125^<D^^DNA^^l« > ^^^Ift^nha— /H (^L#)P. 
36fcSEft$;lvCV ^5^amyVADNA^^*M^fe^J:«9 : ^f ofe 0 i#*gDNA£:pT7 
Blue Vector (Novagen*t$g) (d^^n— ~>^U ^rO^SMB^J^^febfCo "?? 
<£>*£^ it*lDNAf^7-r^— ga^^&T503:&S/Wc£o-^7t 0 -^(DlE^Jte 
% imf-^bfcDNAlE?lJ^:fc^-C -mTi^?r§lV^7 v cDNAgB^JgP^T^o 

[0098] =iTgB^J(05'-(RiJ^j£V^^<^^IB^J^7c(C, ^CO+BMia^J^^^-r^— 3( 
5 ' — CGTCGGCGCTCATCTTGCGGAACAG— 3 ' : IE^J#-^7) £rffr&U JEM 
3 ' HM t-ifiV ^#<£>*&SSB?U£:7U 7^-^—4 ( 5 ' — AGGGCATCACGGTC 
AACACGGTGTC— 3 ' : gB?U#-5§-8) *VmU^ jgPCRcDtt^LT, tL~fT?v 
— ^oy^v^V^ • ^-y^d — *f =B> yjJUls* IFO 1 5 1 25#c<D|fe 

BHSlUt, r©g B&?gt^300ng, 7?^— 2n(7°7^— 3RXK??'('*'—4)& 
50pmoU dNTP^lOnmoK ExTaq(SiB3ttUR)2. 5U^tfExTaqffl^»^5 

ASffifefgLfco 

[0099] l#i|iSDNA^rpT7Blue Vector (Novagentt§£[) IClf^n— — -ttfX&SSB 

&mte*&*~h-TzmMTzsmm&\&miKizb#>t£o mi*. — nrm^ mm 

[0100] (iifi|4) RAXit^^^^X ^?~<D«m 
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ZtttialrlZZfy^—S (5 ' — GTACATATGAGCGGAAAACTGGCTTACG— 3 
' :IB^lJ#-i-9) * ^tmAXjft^<D^3K^Oia^^fc^^3K^EcoRI 
g|Mft£tt#nU 3£(CNdem{4^^-rS^i?) t-^St^tfc7 t 7^-7-6 (5 ' -G 
TAGAATTCTTATCAGCCCATGTGCAGGCCGCCG— 3' :|B^J#^10) £r 
^J&Ut, -f^^— Zm^y-i^— 5RXfy°7^— 6)#100pmoU T^n^e/^ 
— ^i/oyJf-v'^ • — ^=.h])y^^^ IFO 151 25$c<E>^&#:D 

NA132ng, dNTP#20nmoK ExTaq (S?@ig*±$!D 2. 5U2r^t?ExTaqJli^ff 
$[100 ju lfcfflBlU ft&^tt (97^, 0. 5#) > T--y^ (65^, 1#) , #ftBtJ& ( 
72<C, 1#)£301M^/HTV\ 4^1§re?fr£PfL T^n-^y/V«^«j^J:t)li*S 
DNA^ffilfgUho Cl(D*ii|iS^fJt^NdelS:U?EcoRI-C*^^L. ^^5:KpUCNT(W 
094/03613) <D\ac7°tt— <DT^^>NdeI, EcoRIgM&^lf A-rZ>Z.tK£<0 
, *amx.-<^^-pNTAX^#fc 0 pNTAX<Df^igfe^t^«5t?rlll2^^i- 0 

[oioi] (mmm^KAxm^^r^M-^m.ykm mmm^oym^mm^nm 

^i/yX'ttf^JVJ* (Bacillus megaterium) IAM1030tfc&&(D?VV='-^kK 

-DalgamoiS^lJO^^^^K)^. J^-^^ffttfldEcoRI^OSff^^. *fc, 
K^E^^SaU§]»f^^#APbfci:^DNA^. WT^fe^J^^UfCo 
[0102] GDH»^^-<D^Sia^Jtf GDHO^itit^CO^^K^^S^-h 
^^^0OShine-DalgarnoiB^lJ (9^1/^K) H^^ltttff-EcoRIIjO 
W&*¥slNUt.-7=7'(~?—l (5 ' — GC CG AATTCTAAG G AG GTT AAC AATGT 
ATAAAGATTTAGAAGG— 3 ' :WM^W)h^ m^h^(DW.m^Salim^ 
ttJ)\\l,ti7° : 74^'—8 (5 ' — GCGGTCGACTTATCCGCGTCCTGCTTGG— 3 ' : 
iB^J##12)£^&^oT^bfc 0 r;ftb2o<Z>7 P 7-l'^--£rfflV^ T^^Kp 
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GDK1 (Eur. J. Biochem. , 186, 389 (1989) )$&mtL>XPCR\Z.&Z>Zjz&D 
NA^lft. &btltcDKAmK&EcoKLRTfSaU.-emikU 9&m4tZW'X 

[0103] (^1ife^l6)RAX ^^^i-^Mm^^fli^(D^ 

XG&JBWC, *»«HBlOl(S:«3Stt»DSr0«t*5#IU #*2>>e>m&;tAJi§|g 
HB101 (pNTAX)^.U ? HB101 (pNTAXG)£#fc 0 AJMHB 101 (pNT 

AX) (^ft^FERM BP-10126, JjfCWft 0 2p^l5<¥lO^ 23 0 

[0104] ||jfe^5^^U^Jfe^^^— pNTAXG^EcoRXROTstl-Crm^-fbL 

-C#e>nSGDHjt^^-^tf^O. 8kb(DDNAW>ft^> 7"5WKpSTV28 (^iB 
^^aj4)©EcoRI-PstlSPfiC^jf ALT, pSTVG£#!gUfco pST 

VG(Df^$g^U?*^?rl212^^i-o rcDpSTVGT?, ^fc^bfr^v^Sfc-^V 
t 6 X^WbU-C*5V^dte.ife^^0HBlOl (pNTAX) ffiMttMW 
HB101 (pNTAX, pSTVG)*#fc. ^5UT#fctt^®lEiJlfrC&5mife^.^l& 
HlHBlOl (pNTAX, pSTVG) (^lt#-5§-FERM P-19567, *Ff£ 0^15^1 
OJi 23 0 ) fct, ^37:tTJ^&Am^SW^W^Blf#l i F^^-fe^--^WK$ 

[0105] (^MZl&m^^mi^l^RAXAl£GDH^a 

^h-H^K/l. 6%(w/vK'W"f— 0% (w/v), NaClO. 5%( 
w/v) ©Jfe&ffc&>£>fc32 X YTigife (pH7) 50ml£500mUglg P 79^= fc#&U 1 
2O^T2O£f«^0%fTo*L o HJ6^!l6-CWcmm^AJ©®HB101 (pNTAX 
) , HB101 (pNTAXG) , HB101 (pNTAX, pSTVG) x RXf^W—Zf^KW 

fy<Dmmfc&ft^ttffiMx.*:ffimttBioi ( p ucnt) (D^th^^mmmm 

3rC-C18WIB«i:5_#llbfe« <&U HB101 (pNTAX), HBlOKpNTAX 
G) , HB101 ( P UCNT)<Dig^B#(a3:120M g/mlbteZ>£5\Z.T>'\**sV V^Dx., 
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£fcHB101 (pNTAX, P STVG)Oi^^^^« ; etl, ; etbl20/ig/mU 50/ig/m 

^( P H7) k«»u m^m&^n^ticxmmsmm^ntco 

[0106] [^2] 



1 wmz 


jS7cib;514 (units/mg) 


(units/mg) 


HB101 (pUCNT) 


<0. 1 


<o. 01 


HB101 (pNTAX) 


9. 3 


<0. 01 


HB101 (pNTAXG) 


4. 3 


195 


HB1 01 (pNTAX. pSTVG) 


7. 0 


10 



[0107] M&X.*:JraHB101 (pNTAX) ^??—77^V(D^(Dl&nifc$kW--e&Z> 
m£&X.*:fl§®HB101 (pUCNT)^itt5?bT. l^ib/^&3-^^^-h!J/lol7n 
Jt^ttcDitM^^Co mmx.^MHB101(pNTAXG)^LU?m^^: 
MHBlOKpNTAX, pSTVG)-efi, ^^-^^KO^^IC^&^&S 
m&X.*:JraHB101 (pUCNT) ttfc^UT, PJ^&S-^^^-hy/Ht^G 
it^S.t^GDHit^ttOJt^P^^.btbTho 

[0108] cmmmz) ^c^hbio i (hntax) v ^.3-^h^*^HJ/w»^g> ( 

m^^M^HBioi (pNTAx)&niMM7bmmzmm. mwm&&ni<\ urn 
Mv^mmmm (pH6. 5) so » l^A^/ts^it^ %(nmmmm®L4z>o n v&im 

XX, 30"GT— mmtylsfCo ffim*-?-^lnAX»2\Etf&MZft)<\ ^^-efeS3-t 

^^(R)99. 2%e. e. X&otc<> 
[0109] C£*fcfrl9) *flHl£HB101 (pNTAXG) V ^c3-^h^^^hV/^^ 
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CO (R)-3-Kh*v*i/'<^'*>'~hV/l'<D&f& 

mmm^mm^mm\^tio mmmmm45o»\iz.iM\)>mmmmpH6. 5)50 

Ail, >f;V^— ^13. 9mg, NADP + lmg> 3-^rh^<^>=- h])/^5m&^^MV. 30 
tt- mmW^tCo Si^m. ^^-efe^3-fcKn^v'-<>'^^hy/KD^*i: 
ft^e££$J/£U5:i:^ £/&*4. 5mg, ^m&99. 2%e. e. -Cfcofco 
[0110] f^^nO)iSam^^^HB10 1 (dNTAX. D STVG)frfflV^c3-^h^?>^h 
'J ;Vt^(D (R) -3-HKP^r->^V^V^m/V(D^^ 

m^^L^:M®HB101(pNTAX, pSTVG)^^»J7^|^l^{^*b^l„ Mhfhtz. 
^?^20ml^/V=i— ^5. Og, NADP + 3mg, 3-^rY^^=-Y^^(D'rY^J>. 

ue#^ so'c-e^b/co sjs^i. sutra @ . 3mm @ , 4. 8mm n . 5. 71$^ s 
, 7b#hq a , Rxf9mm @ ^0. 2^03-^^^^)^^)^^^^ 

timmVtCo ttc^Q. mm @ Ki#*mml£NADP + 3mg£;>JDx.fc 0 Rfcm* 
mm @ ^^^^fcS3-tKn^V^^v^hyyv(D^*^3fe#^?:S!l^^c 
i^<5, lg, y£^ffl.&99- 2%e. e. "efcoTio 

[0111] mmm^^)mm z-k®:mYln'^o^ (hntax. P STvr0fr^fr,3-^h^?v~h 

^^L^M^HBlOl (pNTAX, pSTVG)^»J7^Pil(^*Lyci„ lLOt/N 
#b^fci#*?^400mU *36. 3g, NADP + 50mg, 3- 

^r^^^-|>y / K^^|.y^^3. 5g£:A*U pH&6. 5^p^x SO^-C^L 
/Co 3-^rh^^^hy/KD^hy>A^18. 5g£^^&*37nJ^#?Lfc3- 

^h-O-^^^hy^TK^^'J^^U, ^^££P;i3::£(-J:^J&^pH£: 
6. 5t£fe>fc„ 3-^Y^iy^^YV^imm^mmUtM\^ 30%7»^h 

y^^TK^^^pbrs^srpHe. 5i^ofco msa&T^ Bifcm&Wfm^ 
®4k'&. mmzxvmm&n^tco ^lt. ^mm99. 2% e . e . <D(R)-3-tK* 
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[0112] (mmmi2)^/uxh~T-=L—hu77 atc ci 7^9m^^T^VT^;vcoAm 

=7;V7,h=-T- Kp7t (Ralstonia eutrooha) S^^TirKTir^vVCoAjlTn 

mm (^RRE^tai-) &jagm-?3ffl&-&zitito\z. > mnfc&izm v ^laa**.^ 

SrfWUfeoRRE3t^ J ? : «:«t#'t-5^*>*:9,J- Biol. Chem. , 264, 15293 
(1989)-t?^$tLTV^RREjt^O^IS^Jt*^^##^bfCo *1\ RREit 

[01 13] RREOfltigit^cD K>i»^fcNdeiaHaSr#JPb^9^— 9 (5 ' — AAG 

GAGTGCATATGACTCAGCGCATTGCGTATGTG— 3' :gB?IJ#-5§-13h & 

a-r^/cfe (C-^©mb7c^-r^— 10 (5 ' — GTAGAATTCTTATCAGCCC 
ATGTGCAGGCCGCCG— 3 ' :E^J##14)«r^fifcUfco ^9^— 2ffi(^^ 
— 9&tJ^9^— 10) #100pmoU hn^r ATCC17699#cO 

^fe#:DNA132ng. dNTP#20nmol > ExTaq (®@it*fcM) 2. 5U£r^tfExTa 

qfflaMff«iooMi*p»u sfe^ttorc, o. T^—visy&sc. i#), w 

fcXVmffiVNA&mmUto PCR\^mUt^/^b=T'^—b^T ATCC176 

^ • ^y^fc 0 — ^-|>y^^7^ IFO 151 25«c©|fefeflcDNA©K3ja^Pl#^ 

±|B*i*6Bf>i-4:NdeI ( R.rmcoRI-C^^U, ^9^KpUCNT(WO94/03613) 
(Dlac^n^-^— T^NdeI-EcoRI^fC}fAi-Sri:^J;«9.m^X.^^— P 

[0114] mmm 1 3) rre££ E±5M&££H^i£M 

j£JME*u m^^^MHBioi(pNTRE)$r#fc 0 r.5br#fettfc^®teifefr 

•efeSmife^J##HB101 (pNTRE) (gi£#-5§-FERM P-19566, SFffc 0 
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bT^^Mbb-CSSV \fcJWM.*»tfHB101 (pNTRE) &j£ftteifeU m#l;i*JS§® 
HB101 (pNTRE, pSTVOWc ^bT#bftfc^JC^&#^fc5m*k;t*fl§ 
MHB101 (pNTRE, pSTVG) (^ft#-^FERM BP-10125, JSC^ffc 0 ¥/&15 
^10^ 23 0 ©Srt^Sr^y^h^^K^iaiRflrKK^*) tt\ $&3£*f 

[0115] (^1ife^ll4)M^^AM^tCfeti-^RRE^^G DH(D^m 

mmmisx-mam^mmHBioi ( p ntre) , hbioi (pntre, p stvg) . 
jsai^^-^y^v^mmm^w-^um^mmwioi ( p ucnt) & 
mnm7tmmzmm'&. mmm^mm^mmuto &ffiMx.±mm<DMmm& 

m^*3^^-r 0 

[0116] [^3] 







GDH£t;£t£ 


ilTCtkSt^. (units/mg) 


(units/mg) 


HB101 (pUCNT) 


<o. 1 


<0. 01 


HB101 (pNTRE) 


3. 6 


<0. 01 


HB101 (pNTRE. pSTVG) 


2. 9 


19 



[0117] m&ttMMHBlOl (pNTRE) Xfe, '<?#--'79X$} f <Dfr<DM'Rm&fcr&bZ> 

mmx.Aii0HBioi (pucnt) titm^x^ mht^z-^v-o^^/vmTt 

Itm^mM^htitlo #«^AJ^0HBlOl(pNTRE, pSTVG)T'«, 

^7^KO^<^^ff^ft:-efc5m^^.Ai»0HBlOl (pUCNT) ^Jttfc 
LT, 0J^d^3-^b^^^^hy/^jm7Cit^^t/GDHlt^<Dli^P^^^n 

[0118] (attfcOm 5) Afll^HBlOl (nNTRE) »fflV^3-»Ky^h9/ua^ 
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mtottiW&WW^tCo tbb**\XbS--frh'*yf>'~hl)A'5. Omg, NADPH50mgS. 

viMy^ifcK«ac(pH6. 5)5o»i&Atitc.nmm^ 9t<Dmmmfomw450tii 
3-\ivti^^^^hv/^(D^mt^mm^m^tit^ ±mm2. 5m g 

, 3fe^S(R)98. 4%e. e. "CfeoTCo 

[0119] (&mmi e) mm * *mi%HBioi (pntre. p stvg) *m v ^.3->rY^?^=-Y 

m^X^^HBlOl (pNTRE, pSTVG)%mMffl7bmmzm^U it^^T© 
#L7c 0 ig^^20ml^^3— Og, NADP + 3mg, 3— ^h^^^^hU/KO 

^hU^Aigo. 2 g &Sfet)PU SN^Tk^b^hy^A^miftTI-S^-J^pHe 
g x 8b#rb g , ,&u*9Bf na g ^#o. agos-^h^^^hy/w^hy^^ifi^tv 

^tlWMUto HtcBtil&lOtifffl g iCi$*?g4ml^NADP + 3mg^P^fCo K)£«2 

3=J&*1. Og, ft##&&98. 3%e. e. T'foofCo 
[0120] (mmmjmM £±MMMmQl ^ntax. BSXS£Gl^^Z^hBI^±Zk 

ffi&;t*Ji§0HBlOl (pNTAX, pSTVG)trH»J7i!|^«l^#Lfc: 0 #^7^ 
i^*^20ml^^V3— ^5. Og, NADP + 3mg, Tirl^gf^/H). 4g£Ss;*JPU 5 
N07K^^hy^^^^T-r^-i:^J:9pH6. 5f£f^U&^£>> SO'CT^ 

#uh 0 5N?hi s , 3mm g x 4. 5b#Pp9 g , 5. 5mm g . 7h#ihi g k#o. 4 

^77^:TC-WAX(15mX0. 25mm) (GLIM^^ttSS) > :FID, ^7^1 
S^S^ aA?a^:200 t C, t^WM? :20CftX ^MryT— y?A(70kPa) , 

xyvvhtt-.ioo/ummmm-.T-thmm*^ 2. 9#\ 3-tKn^^^^ 

^VW 3. 8#o 
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[0121] t.tc. ^m^tz.z-\iYri^uzf^m^^<o%^mmt^ v—yw^mmmsl. 
v^-izxvmm&n^ z.tL&^*;-MmM&. TtsHPLc^#-t?^*fb^ 

o 

UyJ* : Chiralpak AD-H (y^±Mtm±M) , : 230nm. : 2 

0<C, mmW.:n-^^/^y—^=3/7^ ffim-.O. 7ml/min. ^ffif$Pfl:S 
ft 21. 7ft,Rft 29. 8#o 

^O^m, 3-fcKn^^>^^/KO^*ttl. 9g, ft¥*fi&97. 2%e. e. "C 

[0122] (^jjfe^llRUflm ^^^HBlOl (pNTRE. pSTVO^^rfcT^HftBM^ 

m&tttiSkWHBlOl (pNTAX, pSTVG) (Dfrfrmzm&tt&MHBlOl (pNT 
RE, pSTVG)£fflWd£JW3:, |Sjtem7£|!3#fcKJ&SrfTV\ KJS&24B#KI B 

3-tKfdrV^V^^/VO^Sf*l. 9gx 3fe^3K^98. 3%e. e. "CfcofCo 
[0123] ^MMl3lMji2JsMMHBim (pNTAX. D STVG)» fflV^2-^PP-l-(3' 
-^PP7xn;l/)x^;y^)^(D (R)-2-^PP-l-(3'-^PP7x^^)xj?;-;V<D 

ffiJfe;LW»ffiHB101 (pNTAX, pSTVG)«r^Jfe^j7i:l^«|{^ilUfCo #fc:h,fc 
ig^?&20mH^/W=i— ^5. Og, NADP + 3mg, 2-^an-l-(3'-^PP7x^) 

Kmm^t£ti*h. 3o c c-e^#u^o k^«2«fibi @ * 4r#ki b , 6mm e . sn^ea s 

Kl#0. 4g<D2-^aa-l-(3'-^ac27'^=/^)3i^/^^:H j etv^DUfc 0 
248^ B lC^^^j-C*>S2-^na-l-(3 , -^nn7^^/l')^y— /KZ>£fifc*R. 
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[0124] [##T^#] 

TJ^A : Chiralpak OJ (^^Mtm±M) . ^ W^S : 210nnu : 20^ 

, ^tB^tn-^rl^/^y^n/V— ^=39/1, 8K%:1. Oml/miru ^WR#FeB 
:2-^nn-l-(3'^nn7i^)^;y 25. 3#\ (R)-2-^on-l-(3'-^n 
pyx-zv)!^;-;!/ 38. 4#\ (S)-2-^nn-l-(3'^on7x^)x^/- 
/V 44. 0#o 

^T(Z)^m, 2-^on-l-(3'-^DO7x^)x^y-;K0^i«:l. 9g, 
0%e. e. "CfeofCo 

[0125] (^teffil20)mtt**H&3fHB1 01 (dNTRE. DSTVG)»HiVyfc2--gPP-l-(3'- 
^pp7x=;v) r^ti^<D (R) -2-^pp-1 - (3 ; -^xvay ^AA ;—;V<D 

M&X.7Cfl§0HBlOl (pNTAX, pSTVG) <Dd^«9 &Ofc&l&t*:fl§0HB:LOl (pNT 
RE, pSTVG)^ffiV>fc^f*, HJfif»J19i:l^«llc:RlSS^T V\ KJS&24H#I8I S 
^^^L^2-^nn-l-(3'-^na^zn^V)^^7— /KD^^S^3t^MS^aO^ 
L/Co ^rOi^, 2-^nn-l-(3 , -^t2d7^/V')3i^y— /KD^feSttl. 9g, ft 
#^99. 9%e. e. T'fco7c 0 

[0126] ^W^ntf.iiS^JlW^W-a-fcK^^^^hy/K (R)-3-fcKn* 

&T/Vzi~,v*ffiW£*m^m&irZ>Z.kft-e%Z>* tW-fs (R)-3-fcKD*f< 
^v=hy/K-|Bb-C«, 95%e. e. £*_k, ^^^>ff^T-fehT-fe^/WCoA5l5n 

[0127] [iai]RAxsr=i— h*i-zmfc*<D&mmmRxjRu&<Dm7£T$ymm&\o 

im'M&X^??— pNTAX. pNTAXG, pSTVG<D«^ 0 
M]jSfl&;t^*-pNTRE<£>^ 0 
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[i] wr© (i)s.^(2) <om^^n^ir?>T±hT±^/vcoAm^mm •. 

Mb2] 




^joV^J^26000 0 

[2] WT© (3) - (5) ©a^#WttS«:#i-58»^llB«OT-fehT-fe^/W:o 

AMytmm: 

(3) £8&&:27~33 < C* 

(4) MogpH:5. 5—6. 5, 

^^99%e. e. ^_bO(R)-3-tKndrv-^^^hy/V?r^i-^ti$r^*i- 
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[4] 79tt'*#9— (Achromobacter) gfcg^5»&4fta3fe^fcSff *^1~3<PV A 

[5] T9W*/*99 — df-vn vdF-v^v^ . -tf-Zxp"— . ^^hV^^ij^^ (Achromobact 
er xvlosoxidans subso. denitrificans ) tCMj-^^^a^'Cfc^tf ^^gl— 3 
<DV ^^l^t-IB^OT-fehT-fe^/VCoAilTt^^o 

[6] T9v*£/*99~—2&WS%-i'jr*'a • f-^>t: 0 — • X— MJ 7>f (Achromobact 
er xvlosoxidans subsp. denitrificans ) IFO 1 5 1 2 5#fc 5fe-C&5ft *B 1 — 3 

[7] f*5fcJgl~6<DV >T ^d>13®tJ:|E«6<OT'fehT'fe^K:oA3g7n»SISr=— Ki"5DN 
A 0 

[8] IE^J^OiB^J#-^2-e^$tt6^SIB^Jd^^^)DNA 0 

[9] tf^^7Xfi8^|S^ODNA^Wr ; 5m^X.^^^-o 

[10] 02fc*3V ^-CpNTAX-e^$^fS^^9fB^m^X.^^— o 

[ll] ^J8Wc*BIW«r3— Ki-SDNA^H(-^Wi-S«^10IEmom^^ 

[12] ftflE^/i^— ^TK^^^^^ix^-^^y^^CEasillus me^aisrium)** 

[13] ff^9-12cOV>i a tb*n«l^|S^(Dm^^^-^fflV>T^^W5r^«^ 

[14] fd^7Xtt8l31|B*©DNASr^^-'t-S^l©m«l^^^— , RXKfA<=*— *Jft 

[15] IlOlI^i^^^- ^^|B p NTAXT*fc«9, ffifE^a— ^J^Ttc^S^a*'*^* 
♦^ff^Ufr A ( Bacillus megaterium) a3fe(frk<7^fo5M;ft3gl4fE^<07£M^& 

[16] mi^m^X.^^-^HtriapNTAX-efeD. i2^i^- tfS|g|2{C:}3V^p 
STVG-e^$tb5m#IX.-<^^-^fc5fS^^14|E^O^®^^ 0 
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E. coli HB101 (pNTAX) (FERM BP-10126) X~foZ>m *3®17lJliBSt^Sf 
E. coli HB101 (pNTAX, pSTVG) (FERM P-19567) -t?fe^ft^^l7{C|2 
TfS^(l): 

z&mt-tz, ties: (2) 

MM 

OH 




^-T ; 5(R)-3-tKndrv'^>'^^=hy/K05t^M^^95%e. e. ^_L-t?£>6fit 

TSB^;(3): 
Wb5] 

O 

^il^COOR ( 3 ) 
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-rZ>, TIB^(4) 

Mk6] 

OH 

^A^COOR (4) 

[23] T!E5£(5) : 
Mfc7] 




(5£t>, R , R ttzkstf]®^ /no^I^, T/l^3rv^ Xtt-hoMr^U ^ 

1 2 

3 

Mk8] 




12 3 

[24] TsEiW): 
Mb9] 
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o 




X*^£thZ>2-i?vti-l-(3'—?W7x.~/l') j^WIC T-fehTir^/vCoAjl7cSp 
Mbio] 



OH 




X»m£ftZ> (R) -2-^ nn-l-(3' -^Pn7i^;l/) ^/—/^M&irZ) . 1*^2 

[25] T9v*£'*99— (Achromobacter) , Ti/^W*??— (Acinetobacter ) . 

^7 (Ralstonia) % TsVjj})?** ( Alcalieenes ) % T^tt'V^J* (AzosoirUlum) % 
TVW^??— (Azotobacter) % s^/V* (Bacillus ) , ^ P-^^A (Chmmaimm) 
, rc^h^^-nK^t°7 ( KctothiorhodosDira) , JVM°^ (Lupinus) , 

(Metbvlobacterium) „ /<7^yjJ* ( Paracoccus) , V ^/\f (Rfrigobium) , 
pK3>vA^( Rhodococcus) . ^33^y^ (Svnechococcus) , jy^huy^j- 
X ( SvntroDhomonas) , ^HrfJ^ (Thiocaosa) „ XfcfcX— ?V^T (Zoogloea) 
Km-tZtikttVo * *OT-fehT-fe^CoA3B7C»*Srffl V ^f»3&gC20~24<D V n 

20-240V ^i*^^^»l3S^J:lB«©a^3S*^feo 

[27] T-fehT-fe^CoAil5c^^^b-C, »^13— 190V^tt*»13®f!:ia*^« 
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T±hT±^/^CoAM7i.mmtVXTm (c) — (e) (D\ ^flj^Z.^M.^m^f^-Y 

3 fe *fi£95%e. e. ^±(D(R)-3-liVu^^^^bV^±^'t^^^'f' 
Stfy^T^K, 

^v^v^hy/v^^-r^^tt^i-^^y^^Ko 

T-fehT-fe^CoA)l7C^^/5^/^h-T (Ralstonia) JB JBj-5»^ a 
T-fehT-fe^CoAaS7cSF^^7/^h— T hn^r ( Ralstonia eutoyopfra) 
If 5^28— 30<DV ^^l^fE^S^^ifeT'ffl V ^cT-fehT-fe^/VCoA3S7C 

@B^J^^@B^J#^-4T^^nSifeSIE^J^^^SDNA^#U, Hl3^ioV ^TpNT 
Jfl^.^g»«lE. coli HB101 (pNTRE) (FERM P-19566)-C&5^|fijte*&#: 



*B11fiE. coli HBlOKpNTRE, pSTVG) (FERM BP-10125)-e&5 

w%tizmi-z>z.t&&mk-rz>. tt^2o-24(Dv ^titnmz&&<DW&frVko 
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[mi] 

1 TCAATCAACGAGGC6TCC6TC6CACACAGGAGGAAATCCAATGAGC66AAAACTG6CTTA 60 

M S G K LAY 

61 CGTTACAGGCGGGATGGGCGGTATCGGCACCTCAATTTGCCAGCGCCTGGCCAAAGATGG 1 20 
VTGGMGG I GTS 1 CQRLAK D G 

1 21 CTTTCGCGTGGTGGCAGGCTGCGGCCCCAGCCGCAATTACCAGCAATGGCTGGATGAACA 1 80 
FRVVAGCGPSRNYQQWLDEQ 

181 GGCGGCG CAGGGCTATACGTTCTACGCGTCAGTGGGCAACGTGTCCGATT6GGAGTCCAC 240 
AAQGYTFYAS VGNVSDWEST 

241 GGTAGAAGCATTCGAGCGCGTCAAGCGGGACATGGGCCCGGTCGATGTGCTGGTCAACAA 300 
VEAFERVKRDMGPVDVLVNN 

301 CGCGGGCATCACCCGCGACGGCGTGTTCCGCAAGATGAGCGCCGACGACTGGCGCGCGGT 360 
AG I TRDGLFRK MSADDWRAV 

361 CATCGACACCAACCTGAACAGCCTCTTCAAGGTGACCAAGCAGGTGATCGACGACATGGT 420 
I DTNLNSLFNVTK Q V 1 D D M V 

421 CGAGCGCCAGTGGGGCCGCATCGTCAACATCAGCTCGGTGAACGGGCAGAAGGG6CAGTT 480 
ERQWGRIVNISSVNGQK GQF 

481 CGGCCAGACGAACTATTCCACGGCGAAGGCGGGCATCCATGGCTTCACCATGGCGCTGGC 540 
GQTNYSTAKAG I HGFTMALA 

541 GCAGGAAGTGGCCAGCAAGGGCATCACGGTCAACACGGTGTCGCCGGGCTACATCGGCAC 600 
QEVASK G I TVNTVSPGY I GT 

601 GGACATGGTTCGCGCCATCCGTCCGGACGTGCTGGAAAAGATCGTCGCCACCATTCCGGT 660 
DMVRAIRPDVLEK I V A T I P V 

661 GCGCCGCCTGGGCACGCCGGAGGAAATCGC GTCCATCACGTCGTGGCTGGCCTCGGATGA 720 
RRLGTPEE I AS I TSWLASDE 

72 1 GTCTGGGTTTTCGACGGGCGCGGACTTCTCGCTCAACGGCGGCCTGCATATGGGCTGAAG 780 
S G F S T G ADFSLNGGLHMG* 

781 CATCGCGGGCCGCCACGAGCGGCCCGCCGGCGCCGGGCGGCCTCGGGGAGAGGGCCGTCC 840 

841 GGCATTACACTTACCCTTATCCGAAGTCTTAGAGATCGCCCGATCCGGGGACAACCATGA 900 
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[IH2] 




Sail 
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[03] 



( =7)^7* h =-T • a.— hn77 j 
I ATCCl7699**£>2fcfe#DNA J 



Ndel, EcoRIglH£#*DRREjH5^- 
OPCRJCfc^ii'ti 



JVi/el 




